In aqueous BeFä-solutions of different concentrations and therefore different viscosities the magnetic relaxation time T\ was measured as a function of the viscosity over a wide range by pulsed NMR-technique. For small viscosities a linear dependence of T\ on the viscosity was observed as predicted by theoretical calculations. Since the ground state spin of 19 F is I = 1/2, the quadrupole moment vanishes. For observing quadrupole relaxation of the F-nuclei, one has to use an excited level. With the time differential perturbed angular distribution method (TDPAD) we observed the quadrupole relaxation time Tnei of 19 F in aqueous BeF2-solutions.
Introduction
For aqueous solutions of different fluorides there are measurements of the proton-relaxation time T\, done by pulsed NMR-technique. These measurements are mostly restricted to low concentrations and therefore low viscosities. We extended such investigations to aqueous BeF2-solutions for the following reasons: i) BeF2 is readily soluble in water, therefore solutions over a wide range of concentrations and viscosities are available, ii) with the time differential perturbed angular distribution method using the second excited 5/2+ level in 19 F it is possible at least for solutions of high viscosity, to observe quadrupole relaxations of the 19 F-nuclei.
Magnetic Relaxation
For the magnetic relaxation rate 1/Ti of an aqueous solution of BeF2 the following general formulas are valid (for 7=1/2) (Ref. With certain assumptions the correlation time rc can be written as [1] :
a = molecular radius, r\ = viscosity.
For small viscosities the conditions cop 2 TC 2 1 and (A)P + COF) 2 TC 2 1 hold and therefore (l)reduces to
The temperature dependence of the correlation time rc in fluids can be described by an Arrhenius relation
where Ea is the activation energy of the diffusion process which is mainly responsible for the relaxation rate. Therefore one gets from (3) and (4) for the relaxation time T\
5(ci + c2)
The measurements have been done using a pulsed NMR-spectrometer working at 60 MHz. Ti was determined by the well known 180°-T-90° pulsesequence-method. The principle experimental arrangement is shown in Figure 1 . Thus it is not surprising that the slopes of the curves in Fig. 2 differ that much. poise). The drawn lines are fits according to Equation (1) . The values for the distances rpp and rpp have been chosen to rpp = 1.53 A and rPF = 1.8 A. Taking this values as fixed one has to change the molecular radius a by about 20% for the different samples. For the fluorine resonance an averaged value of n -3.1 for the number of hydrated H2O-molecules has to be assumed.
From the measurements at higher temperatures one can get the activation energy of the diffusion process involved using (5). In Fig. 7 , as an example the relaxation time T1 is plotted in a logarithmic scale versus 1/T for the sample with = 0.02 poise an external magnetic field between 0.4 T and 2 T was applied. The y-ray intensity observed at a time t and at an angel 6 with respect to the beam axis is given by
To eliminate the exponential decay one has to form the coincidence counting rate ratio R (6,t) of counters with an angel of 90° to each other. For the case discussed here (R Q,t) is given by l/^Rel^Tc-(eg)2.|Fzz|2.
To avoid changes in the viscosity of the solution during the irradiation a special target arrangement has been used which is described elsewhere (Ref. [6] ). Going to much higher viscosities of the BeF2 solutions quadrupole relaxation can be seen. In the time spectra (Fig. 12) the decreasing of the modulation amplitude with time is very obvious. This is due to quadrupole relaxation processes. The drawn lines are fits according to the formulas (6) through (8). The resulting values from the fit procedures are given in Table 2 . To get relaxation times which are in a proper time scale for measurement one has to choose very high viscosities. As seen from the NMR investigations, at these high viscosities the structure of the BeF2 solution is not known. Therefore no model calculations can be made for discussing the observed quadrupole relaxation. 
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